Spinal cord lipomas are rare and benign tumors which may cause progressive neurological deficits due to their local expansion. We present the case of a 59-year-old male patient with severe lumbosacral pain and slowly progressive paresis of the right leg, misdiagnosed with degenerative spine disease. Repeated magnetic resonance (MR) T1-weighted images of the thoracic spine suggested a subacute intramedullary hematoma. Due to progression of the neurological deficit, the patient was referred to a neurosurgeon, who indicated surgical evacuation of the hematoma. The intraoperative finding revealed an intramedullary spinal cord lipoma, which was later confirmed by histological analysis. Since subacute intramedullary hematomas and intramedullary spinal cord lipomas present with similar clinical and radiological features, diffusion-weighted MR imaging should be used to distinguish these entities.
Introduction
Spinal cord tumors represent a very rare pathological entity. Their incidence rises with age. [1] Considering their origin, spinal cord tumors can be divided into primary and secondary ones. While primary tumors originate from the spinal cord and surrounding tissues, secondary tumors are hematogenous or lymphatic metastases that originate from different parts of the body. According to their anatomical relationship with the dura mater, spinal cord tumors can be classified as extradural or intradural. Intradural tumors can be further subclassified as the more common extramedullary or the less common intramedullary tumors, the latter of which are mostly located in the thoracic spine. [2] Spinal cord lipomas are benign tumors composed of fat cells. They can be divided into three groups: lipomas of the conus medullaris, lipomas of the terminal filum, and subpial lipomas. [3] Subpial lipomas are very rare, completely intramedullary lesions. [3] The incidence of intradural intramedullary nondysraphic spinal cord lipomas is very low, amounting to <1% of all spinal cord tumors. [4] [5] [6] [7] [8] Intradural intramedullary spinal cord lipomas are more often associated with dysraphism. [2, [9] [10] [11] [12] The most common location of intradural lipomas is the dorsal part of the cervical or thoracic spine. [10, 13] There are several theories on the development of intramedullary lipomas. The embryological theory states that lipomas are the result of mesodermal invasion of the neural groove due to an early disjunction of the neural ectoderm from the rest of the ectodermal layer. [2, 8] Histologically, these tumors consist of fat and connective tissue abundant in blood vessels. [6, 8] Symptoms and different neurological deficits caused by intradural intramedullary lipomas result from the mass effect on the spinal cord. [2, 10, 14] In addition to patient history and neurological examination, MRI is crucial for the diagnosis of these tumors. However, the final diagnosis is established only after histopathological examination of the tissue. [15] Surgical treatment is the treatment of choice in the case of intramedullary spinal cord lipomas, although complete tumor resection is often not possible. [16] The long-term prognosis is satisfactory. [2, 5] 
Case Report
A 59-year-old man initially presented with mild back pain located in the projection of the lumbosacral (LS) spine, radiating down the right leg. The pain had first occurred a year before the initial hospitalization. The first magnetic resonance imaging (MRI) of the LS spine showed moderate degenerative changes with mild disc protrusions that did not indicate neurosurgical treatment, but required physiotherapy. However, 3 months later, the patient developed paresthesias in the right leg and lower abdomen. He also showed signs of motor weakness in the right leg, forcing him to use a crutch when walking. Another cycle of physiotherapy was recommended, resulting in no signs of improvement. Repeated MRI of the LS spine showed the same findings as the first scan. Finally, the patient presented with paresis, Gross Motor Function Classification System (GMFCS) IV, increased muscle tone, hypotrophic muscles, and vivid muscle reflexes in the right leg (GMFCS IV), as well as hypoesthesia and hypoalgesia along the T8 dermatome.
MRI of the thoracic spine was performed, showing an oval intramedullary lesion located at the T4/5 intervertebral level [ Figure 1 ]. The lesion did not show any change at 1-month follow-up MRI. Due to the hyperintensity seen on the T1-weighted sequence, the lesion was interpreted as a subacute intramedullary hematoma. Gadolinium contrast was not used. No signs of arteriovenous malformations or arteriovenous fistulas were found on these MRI scans.
Due to progression of neurological symptoms, a neurosurgical intervention was indicated. The procedure was done under general anesthesia, and the patient was placed in the prone position. After accessing and removing the T4 and T5 laminae, the dura was exposed and intraoperative ultrasound was used to verify the location of the lesion. Using microsurgical technique, a linear incision of the dura and midline myelotomy were done. The intramedullary process was exposed and macroscopic evaluation revealed it to be a soft yellowish tumor [ Figure 2a ] which did not resemble a hematoma, but showed characteristics typical of a lipoma. Samples for histopathological examination were obtained, and maximal reduction of the process was performed using the cavitron ultrasonic surgical aspirator. During the procedure, the patient's somatosensory-evoked potentials (SSEPs) and motor-evoked potentials (MEPs) were monitored. The SSEPs did not show pathological changes throughout the procedure, whereas MEPs were absent from the onset and could not be monitored.
Histopathological examination revealed lobes of mature fat cells [ Figure 2b] , thus confirming the diagnosis of intramedullary spinal cord lipoma. Postoperatively, the patient's motor function temporarily deteriorated and a repeat MRI of the thoracic spine was done [ Figure 3] . A significant reduction in size of the intramedullary lipoma was revealed and postoperative complications were excluded. After physiotherapy, the patient's motor function recovered.
Discussion
Differentiating intramedullary nondysraphic spinal cord lipomas is a difficult task due to their rarity. Intramedullary lipomas are slow-growing tumors that are asymptomatic for a long period of time. However, when the symptoms appear, they usually progress rapidly and cause significant neurological deterioration. [2, 13, 17] This applied to our patient as well. He was asymptomatic for decades, but when the symptoms occurred, he rapidly developed severe weakness of the right leg.
It is important to note that intramedullary spinal cord lipomas are often located in the upper parts of the spine, [10, 13] as was the case with our patient, in the projections of the T4 and T5 vertebrae.
MRI features of these lesions are hyperintensity on T1-and hypointensity on T2-weighted sequences. [8, 11, 15, 18] These characteristics are typical of both intramedullary spinal cord lipomas and intramedullary hematomas, but the latter are much more frequent. [19] In order to distinguish these two entities, diffusion-weighted images (DWIs) on MRI should be used. In the DWIs, lipomas are hypointense, while subacute hemorrhages are hyperintense. [20, 21] Although DWIs and their macroscopic appearance can differentiate these two lesions, histopathological analysis should be used to establish the final diagnosis.
Due to its firm attachment to the spinal cord, complete removal of an intramedullary lipoma without causing significant neurological damage is difficult. Even after partial reduction, postoperative temporary neurological deficits can be expected, [2, 11, 16, 17] which was the case with our patient.
Conclusion
Intramedullary nondysraphic lipomas are rare tumors of the spinal cord which are difficult to differentiate from subacute intramedullary hemorrhage. It is crucial to take them into consideration in the differential diagnosis of all patients with progressive neurological deterioration and hyperintense spinal cord lesions in T1 sequences. To differentiate spinal cord lipomas from subacute hemorrhage, DWI sequences are mandatory.
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